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Abstract of JP1 1181429 

PROBLEM TO BE SOLVED: To obtain a flame-retardant not containing a halogen, having a high 
melting point and a low volatility, not deteriorating the original characteristics, such as mechanical 
characteristics and moldability, of resins, and useful for electric parts, electronic parts or the like by 
including a specific crosslinked phenoxyphosphazene compound. SOLUTION: This flame retardant 
comprises a crosslinked phosphazene compound obtained by crosslinking one or more kinds of 
phosphazene compounds selected from the group consisting of a cyclic phosphazene compound of 
formula I [(n) is 3-25; Ph is phenyl] and a linear phosphazene compound. of formula II [X is N=P(OPh)3 
or N=P(O)0Ph; Y is P(OPh)4 or P(O)(0Ph)2 ; (n) is 3-1.000] with one or more kinds of crosslinking 
groups selected from the group consisting of 0-, m- and p-phenylene groups, biphenylene group and a 
group of formula III [A is C(CH3 )2 . S02 , S or O]. Each of the crosslinking groups is placed between 
the two phenyl group-released oxygen atoms of the crosslinked phosphazene compound, and the 
crosslinked phenyl groups are contained in an amount of 50-99.9% based on the total phenyl groups in 
the compounds of formulas I and II. 
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[00 63] 
[^b2 3] 

[0064] yj,m 

[00 6 5] 
[^b2 4] 




[00 66] T'^O, R3)5«*Sli^i^, ^itl~40 

ryudf /i^:5C{iT u )vmx'h o , p o . 3 - 1 . 7 . 

q*^0. 3—0. lXhhmM^it^Xyr^V\^-^^-ifi 



[0067] Ri TS^$ix& >^ry^7 x-yUi: LT 
ti, ^xMl-l/T Jy Jy 3.—A'^ 

4 - i^ry 7 X -/i^^*i^(f 4>ix-s. . 

[00 68] M{CPt<{i. (3) Xti (4) f 

^Six?>;^X7r-tV'fb-^fcLTJ4. mjf. £^ry 
7xy=3f>'St7xy^i/S^ii-^j^L;t, i^^^oh 

y:fv;^7T-fe'y. J^^O-f h7*X7T-fe'>-. i^:?'D'< 
>'^'*;:?.7r-fefyircoiS4^*X7r-l:>'-fb-^?%. Xtitt 

7 T -tf y{b^!iiJ!)<#tf ^>ns . 
[0069] ±iei^Ty7xy^>-st 7xy^vasr 

fft-^Wa L^cS^^/i-xX 7 r -b' Wb-^iO:R«s0iJfc LT . 
^Jx.(jr. ^y>-Ty7xy^r>-'<>^^'7x>'^i^i^J?D 
hU5^X7r-fe'y, i^'i^Ty7xy^i/-7^h57xy^ 
D*;:^7r-t:>'. hU >-Ty7xy=3f i^-h >J 
7xy=3ri^i^i?nhi;;fv;;?.7r-lr>', y-Vyl^T Jy x. 
y=^>-i/7xy'afi^>'^nM>*X7r-fe'>', IStt^'O 
>-r y 7 X y =3f y 7 X y =3f i^i^^ a h D 4^x7 r 

•tV^Oi^:7nhU;jt;^7r-tf>-^b-^?%I, ^:yi^Ty7 
X y =5f S^'^^.T'rJ' 7 X y ^ ^ o X h 7 7 T -b'y , 

v^v-r y 7 X y >"s.=?f-9-7x y ^i^i^^ Ox h 7d^x 
7T-fe'>', h ij £^ry 7xy^>'^>':^'7xy^i/-^-:;' 
a7^h7*x7r-<f>'. xh^i^ryyxy^^-T'h^ 
7xy^>'>-:7or-h57^X7r-b'i^. ^v^l^TJy 

xy4f>'M;7xy:5rs^>'^'n7^h77nx7r-fe*>'. 

^-^-i^ry 7 X y >''7 X y ^ i/i^i? 07- h 7 
T-feV, at^^r^'i^ry7xy^>'^y7xydfi^>' 
a-r h 7 5^;^. 7 r Hf ^^co ^' Q T- h 7 7^ A 7 r -fe' 

ai^i^ry7xy^i^Xi:7xy^s^»*<s^Mi^ 

L/ivi? o/^y ^T^y. 7 r-b?Wb-^^OlS4^;^;;^7 T 
-fe'Wb-^!l%l**W^iiS. 

[00 70] ttL. tt^4^«0J^;^7r-fe'Wb^i: LT 

fi, ^J;t{±'S/Ty7xydfvSt7xy=¥s^S7&«irf^ 

[0071] C:il^>;t:X7 r Hf Wb-^^^li 1 MM-W^^ 
fflLTtJ:V^L. 2SmJbiI^LT«fflLTt J:v\ 

[0072] ±ie4^x 7 T-fe'Wb^<7)4JX' t . -e<^i!i 
^st^A^s^tt^cT)!!,*;:,.^,^ j^ryyxy^s^Si: 

7 X y ^ ii^am t ^: 7 T -bV^ U :f V- 

y^v-afcyxy^i^Sfco-t-^fij-^An : 7—7 : 1 
[0073] ^^mi^Tyy:iLy^i^m^^-th^^x 

7r-fe'Wb-^ (HR^ ( 3) X« (4 ) -ca^ill)* 

X7r-fe'y-fb-&!t55) fi, «^<0:^ffilCct OSit^^il.. 
[0074] >'Ty7xy^>'SSr^-ri.;^A7rHfy 
<b-^!f?50gjtJII4i: LT. mtii. TiSORfEs^- 1 

s^-tJ: 0 fc, ja-fbr>'^-'>Ai:SJfi^bu . 120 
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[0075] Rm^- 1 

[0076] 

Ut2 5} 



1 



[0077]*/^. ±MWkmnk Lx . ±iesjB^- 

1 iZ7jk-t:f7mx'n(i>ixhm^Rx/mm^m^m-(>'^^ 

2 0-2 5 0'CfcSPSftL. gfl«fi-^LTt#^fLl.i/i?D 

T'^^ (Tiesm5<J-2#MS) , 
[00781 KJE^- 2 
[00 7 91 
[^1:2 6] 



4^ 



CI 



CI 



CI 



[00 80] ^^mcoi^ryy^y^i^mtr^-thyi-^x 
yr-^yit-^(omt:fjmtLxi±. mtii^mxnf^ 

ii-^ ^-T / 7 X y-;K7)T;U;& y #JS!gi: 7 x ^ - 

HC 



&t/^^l~l 8<7)r;i^3-;u*-/i>;5r|,pj; OJMtfix 
^ij'''=5:<i:t la (WTCix'^^ ^yj^y-jm^ t\>^ 

[0081] ma<75Jt-C'?i-^ t^ti^ry 7 X y 

^>ffibK^^S:^TV\ >'T>'7xy-;^^7)-^^';'>Alg& 

t>'7xy-;i^co^hU^i.^^iiS5-r'S>. roflit^s 

y-*£y^ y)Vx.y^ ^l^vymfi^xDV^y^ymim. 

^tS>l.. iXtc. i^Ty7xy-;pcoihhy'>Aig^ti^ 
7 X y -yvmi^i- V u '^-i.JSic , ±ieTi# 4> ixfc^s^jb 

SSii[:K<?)*;^7T-t:>'^t^S-^n^. 5 0-1 5 0 

y 7 X y ^ ■i.3^X7 T -tf >'-(t-^!H5^#-l. ^ i: 

ifiX%h, 

[0082] m.'m,- 3 

[0083] 
Ut2 7 ] 



NaOH 



I 



CI 



4-^ 



n sa -f b + c 
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[00 841 mWK^iyTyyx.y^i^mt:^-t^n-^xy 

[ 0 0 8 5 ] S^::, ilBWhOSSi: LT , ^MWSL 

[0 0 8 6] ±ieTi#f>fL'i.i^Ty7xy^i/asrwr 
[0087] mm^mmm^^^ 

[0 0 88] (a) ^^m&m^ 

^Ua- Ny^lx-X^uy^flg (AS@flt) . T^'JD 

^f-;U;<^'r7';U'-h-r^>''xv-x^l/-y^llt (M 

-y^^'JjLy-x^uymm (MABSfflfll) . r^u 
a- h Ufi—T^ U)Uzfj=.-x^i^ymSi (AAsm 

-S. ^-14;J^U7xXW>'X-T-;KPPE) , li^^JT 

— f-;Ux-x;Uir h>-^ >-itrux/t';t:>', .-KUTDl^— 
df'Jx-x/i'^r^v^ ;K';x— r;Pxhij;K df'J 

[0089] C:iX^CDSft^^tt®|g<5D4'-Ct . 'J XX 
[0090] . ISi^^ft©Bg«4. 1 ffl# 

[ 0 0 9 n (b) isrti-ftiiiKflg 



.-KU'^W:?^, 7xy-;WSJii. ^^Syffllii, ^ 

[00921 :Lix^^cr)^'^miim<r>^X'{y . ;K'J -^l^ 
^ y. 7 X y -)vmm . ;^ 7 5 y^fli. x;i?df i^sjn^ 

[00931 X;Jf=^f i^Slgt L-C{4!^tC$lJIS{i=5r< , ^ 

mi}^h'^t>ixx\^hh<r>^ju<m.m-th:iti3^X'^h> 

■t(0-mtLX. t'X7xy-;U-ASx;K^v'^Bi. 
tX7xy-;p-FMx;K=^s^®lit. b'X7xy-;P- 
ADSx;j^^>'^Bi, 7xy— 7^yd^9>y:^'ax.■^^:^rv' 
^al§. i?^r-;Uyd<7-yi?Mx.-K^S^@|ii, ifttltflS 

j\^T5.y^jL^^zymm. mmm^j^^^ i^mm. n^i^ 

rJ^ y^i4x;if:^ x^li. *fg<tb'x 7 X AMx 

[0094] *%Bjicij(,^-c , mmimmma. i asr 

[00951 ztiiocr>m^m^mf^xi±ms{mmsnz 

m-hmmMA. mmmBxtmrnMcconi-^m-^tL 

mxiim^itumf^ i o ommMmti o o . i - 1 o o 

MSB. »*L<«l-5 0aaai. J:0»*L<{45 
[ 0 0 9 6 ] (0 iMS^^m 

[0097] m^. zix(^coimmtmmi±±i>zmmcr> 

H u >y \fy^immtm LKisub ^tt^ 

[0098] immmtmmMmmwmm^x^ 
■t^i%^. mf^mmmt/^i&mK-^mnz^j:'o . mmmi^z 

mmMiDm^tm (^-r-) comfS.ii&m't?>^tizx 
0. m^ixtzmmjmmm-t^i^cot^t^ti^. mz 
mmiB<7)m^i,zii, ^M^mmb mm-t^z t t^'j^:, 

[0099] im'^mmt Lxwm<r)mwt'mw 

{^^t'-X, m=F^^)V-y. Ji-?7i— ^'7XSg 



(10) 



nm^f- 11-181429 



[0100] zti£^mm^mm(o^Ti>. wm^^^ 

^xA-. m.it^iif>^ >f xy(f-m<nws&mi'^~7^ ij 
WiT}Vi]^)±m^w^. mL^s^y^<xi]~. m^ij 

[0 10 2] ztiii><7)im^mm(^^x'i>. ^^x/j- 

[ 0 1 0 3 ] j^. m^mMco-'-^x'$>h^^ vmij o 
^j^mmt LTti. mm^^i^wm^o . o 5-2 . 0 

<i±Tx^^hit mm^^mmi) tinonuKot^i- 

<^Tii. pH6. o~8. 5<^f^'f-^>myf7V'yM.m& 

m*mT-ri><7)^^j:^-r. ss-r-sKtio. mum 
[0104] mm&msixiimmimmmiznT^m 

OOailHSa^jO 0. 0 l-5 0M»gp, ifiL<{il 
~2 0«aSi5i:-r4cOj!>«cfcV^, 

[0 1 0 5] (d) ^NDyv^-^^t'Srv^^^ywi:-^ 



[0106] mk. ^\nyyy u -^mo yit^mi}<m 

li^OVMJ •yl!^X<7)^mf^±^it^ZU±^jkmX' 
■f-|>#^iO^.;?. 7 r -fe' WL-^iHgi: y y 7 U -^tlS 'J 

[ 0 1 0 7 ] vNoyy 7 u-^y i^-fk-^it^ifc t-cJi, 

9 0 0 ^#M¥2 - 1 1 5 2 6 2-^i5r|g. #^ 

¥5-107 9#i;^«, ItMTe - 32227 7-^i^ 
Hi, *lii#i^m5 1 2 2 5 5 6-tBTOia^lc;|Bi8<5Dt<7) 

[0 108] iOfti^Wlcti, mx.lih')j<^)V-!i'^xy 

-h, h^J:^^'J-)ViixXy x.— h . h«j7x-/W:i^X7 
X— h •J^'l^>''yW*X7x— 
7x— h. :5'U'S;'/t'>''7xr:.;l'*;^7x— =¥S^l>;l' 
>^7x::::;U;^;^7x— MJ/Pi^^i^U/Pj^X^x — 

b yx (y ';;U7x-;p) *X7x-h, (2-x 

x-'P. ^y;p>'y— yw>''7x— ;^7^;;(.7x— H 
odf y >'£/7 x -iv^^xy X - h^07kB!*-^:ty >'Bi 
xx-r/l-. U-VVUi^y— ;i^t'x (i>"7x^;u*;:<.7x— 
h) , Hodryyt';^ ( j^"7x— ;P;t:X7x— 

. b'X7xy-;l'-Atrx (i''7x-;|^7hX7x- 
h) . b'X7xy-;l^-Sb'X (i^^x— ;P7nX7x — 

h) . i^y/us^y-ypt'x (i^'=3f >'U/^^^x7x- 
^) . y\-f Hu=^yyt'x (S^"^S^U;U*X7x- 
h) . b'X7xy— /i—Ab'x (i;^M;;^:^;;<.7x- 

h) , b'7xy-;P-Ab';^ (i''dr>'l;y^;^X7x- 
h) , b';^7xy— /V—Sb'X ( S^'=3fv- 11/1/7^X7 X — 
h ) ^co^-^ U >'g!xxx/Hl:-&!i?3. h U 7 'J ;l^:^x 
7-f>', M>7x— ;W*;^7-f ^'J^'J;^;^;:<.7'^ 
^ll7x^7^;^X7 -f >':t^£^h\ hUhU/U^X 
7 V:t^i^h'^C0*:;^7 -f yX{i*X7 

[0109] >riiii,>'NDy:^7 'J y{t-^<r>^ 

bU7xr.;l^*:j:?.7x— M> ^lx>'';U4^7.7 
x-h. h 'J=^>'!;/l'*A7x-h. PVyUi^y-^Pb' 
X (>^7x-;l'*X7x-h) , Ho^y>'b'X 
(i^7x::.;l^:}t;:^7x-h) . b'X7xy— /U— Ab'>^ 
(i^'7xr:;^;^X7x-^) . ^y;P>-y-;Pb'A ( i^' 
df->!J;i';f>;^7x-h ) . J\4 Hn^y^'b'x {-J^i^ 



(11) 
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[0110] ^suyyy U-WfiS'; 1 m%: 

( 0 1 1 n /Nnyy7 y-^^U Wb-^{±, SfifariJ 

[0112] m^mmmjL{±^mimmm\.zm-h^^ 
it^immm i o os«gi5^3t "5 o . i ~ 5 o«» 

©111 OOfiaSUtCttLT. ii^O. l~50a4gB. 
»^ L < {i 5-3 0MgPi:-r-S.O*sj: V\ 

[0 1 1 3] (e) y-ymmm 

^0^1 ^SEHrtt'K^-r Z t ifiX-^ h , -^£7)K-^» i: L 
OOfi»gpi/cOaSO. 0 1~2. SMSP, »iL 

<{4o. 1-1. 2msmt-rhcr)ti^x\^. 
[ 0 1 1 4 ] 7 ^vmm^^b Lr«i, Wf^'jmcnhcotifK 
<m^x^. mtar^^my yit:i^^i^ymm (ptf 
E) , 07•y-^^:xf-^:^-7^;7■y'^(:7°at°^-:^^ta-^® 
fli(FEP) . E7-yft:xf-Ui^-/t-7anT;i^df;P 
b'ri;px-7^;l.^a-^®Jli (PFA) . Eg7 y'ftx^U 
V-X^l^yitfi^^li (ETFE) . -■KU^7v'ftiS 
^kXf-I^yfflli ( CT F E ) , 7 y^Lt'^ '^X^ 
(PVdF) ^fr^lf-S^i:*iT§:, #tc«f4 Lc^<^{4 
PTFET'S>S. 7 ylS©|g<?)^PtCj:'9. KU-yTIW 

[0 115] 7<7S®fli{4, HM^jAiiiOittffl^'llttC* 

[ 0 1 1 6 ] (f) -?-C7Df|!lC7)gSJp^J 

^wmmmmmmmiAt. m.m. %mm(r>j\uyy 
tzmm^^^m-hm^i^miX'ib^ifi. as^ffl^^/b 

[0117] mmimi:zif><r>mmu. m^. wm.im 



sr-fkr^u 5 x-^i. , - y ^ju-it^^X'i/mLtiym-it'? 

>'N*77>f>'. /N— ^'oav:?' t;*:x. rh^:/ 
D^:t';^7xy— ;l^-A, x^-^^-SSg, h'x (hOy 
a^:7xy^i^) x^-y. t'x (•rF7:7'uA7:$'/M 
5 y ) X:? >'llo:^iS^>fl:^X{±#|g*^>ft-^. 

y. Ty^=tymi'ho^j^m<oTy^^yit^m. m 

^^xjyy-^^^j ym^J^Xy-jHt^m. vNO^'y-i-^S 
viJxx-r;Hl:'^Xt4:i^:^*>'g!xx7^;Hl:-^ 

:^yS^y. ^y5.yi^T^]^-h. ;><75>'5^X7 
x-h, ^7A. ;^^A. ;<a>-, ■'^■^'i^yi/T'fS 

x)uy r s.ym^T-i^y^ mmry^-^j^. o 
ywry^-^j^^ ii^*}^)ym.Ty=^-'^-u. T)\^^)V 
T^y')ym§m<r>mmt:^it-^m. w^sis, ;<'^m 
ie^-^'j-^A, mm.Ty^-^M.m(r)Wmit-^^. =^0^ 

[0 1 183 ^tt'^oHJ^'fkO/ii^coasjDMIi:. 1M$" 

[0119] ^^mmm\c^m^i,tdmmmmmi 

^xma, 1 am3!fe-C'X{4 2 m\^i±M-^ tx i^mx^ 

tc. Mso. 01-0. 6SMgsmsie^-r-g.o*u 

[0120] mz. :^^Bmm&mmmm5izii^ ^cr, 

mmmi^msm-^xm-^-Th z t ^ . ©mm 
SDiPji: LTti. mtii. ±saiJjfh<^mmL vvyrm 

[0121] ±mnmasLmmi±. ^Ji^^))^^-^m 

LX, '»=F^y\=ihy^mt^ZblzJ:K>^hm^Tt 
'Sro^rO (^y^ya^yy, ^yYhUTY-fvm . 

Xiii^X-hyyxm^^-t?>Ztl,zj:K) {i^TJT^ 
•JU-h^^) . ,^x^-.;ud(^-i: LTScai. mM^-fhtz 
i6cDB)t^-Cj>5. -eom^sWIi: LT{±, fi?9i.{f2, 4- 
i/t Ho^v-'<.yy7xyy, 2-hHQ^>— 4-^ 
h^>''<.>-V7xyy, 2 -b K 0:^1^-4 h# 
S^'<.>'y7xy>'. 5. 5' -^f-^^t'X ( 2-b H 
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=Jf>'<:^V7xyy^. 2- (2' -hh-o^v—S' 
-^^;U7x-;U) OVh UTV-yU. 2- (2' - 

2- (2' -bHadfv—S' . 5' 
t-:?'^;l':7x^;i^) '<^>'VM)TV-;l', 2- (2' 
. 5' ->''-t-7'f';l'7x^;P) 
-5-^Dn^>'V'hUry-/U, 2- (2' -hh'o 

-t-5' -;><f•;^:7x-;^) -S-^J'oo 
'OVbUry'-/!^. 2- (2' -th'D^i'-S' , 

5' -a/:? s^u^x-yu) <yy>UTV-;u, 2. 
2" -;<-?^U'yt;'x (4- 1 -Ji-i?^;i'-6-'<.yy> 

UrVl>;U) 7xy-;1^02- (2' -bKodfv-^ 
X - ;p ) h y TV— 7 X — 'J vu— 

U-V7l^$/-y— /U^y^yyx— 2, 4->''-t 
-7'f-;l^7x— . 5' t -7'^;U-4 ' 

- 1 - 4 - b h' o=3f >"<;i^Vx- h #<7X 

x-hM> 2-x^;l^-2' -:ch^>'yf^i^-VV. 

at^x-^/u-a-v-ry-zs. /3-i/7 

-3- (P-;^ h^v-^x-yW) TiS'U 1^- h^tfOv-T 
[0122] 3te^^J{4, 3tx;r./l'df-l=J: O^t/i 
^/I^N-OR. N-OH$-:^t. '^^it^'^^tzibCO 

6, 6, -y-h=5>>^^)V-A-\^^^}i>)VX^TV~ 

1, 2. 2. 6. 6-'<y:J';^f-;W-4-b''<U>'' 
yP^xTU— 2. 2. 6, 6-'fV=7:^^)V-A- 
b"'<.yi>7K>'Vx-h, b'X(2. 2, 6, 
7^f-/l^-4-b''^'J>'';t'-fe>''\ir— b'X ( 1 , 2, 
2, 6. 6-^>':?;<^;l^-4-b°'<.'J -b/'N':?^— 
T'h^^::?. ( 2, 2. 6, 6 -xh 7;^^;U-4 - 
tr'<Ui/;l.) -1 , 2, 3, 4-7'^'y-rh5;^;U;K^ 
i^V—V. f-h^^;:?. ( 1 , 2. 2. 6 . 6-^>':^';'< 
^;U-4-b'<l)i^Vl') - 1 , 2, 3. 4-7':5'>-fh 
7A)i'^^^i^\^-V. b'X (1, 2^ 2. 6. e-^> 
^^^;u-4 -b^U - ( h u -fV/u-) - 1 , 
2, 3, 4-7':J'>'-rh7;^;P^'^S^!x-h. b'^ 
(1. 2, 2. 6. 6-'<>'^'^f-/U-4-b^y i^' 
yl') -2-r^;u-2- ( 3' . 5" -i^-t-T^f-Zl- 
-4-b Hn:^;^^-^^^^;!^) vn^t'.-h. 1- (2-b' 
KodfvX^;!^) -2. 2. 6. 6-xh7^^;l^-4 
-e^»;i^V-yP/n/N^'K>''xf-;uai^^, 1. 6 
-b';?.(2. 2. 6, 6-xh7^^;^-4-b'>^Uj^ 
yPTSy ) '\df-tJ-y/i^'yD^X:5^>am^!H5, 1, 6 
-b"X(2. 2, 6. 6-T^h7-><^;W-4-tr^l>>'' 



^'jr$y-s-hyTi''>'»^. i. 6-b'x 

(2, 2, 6, 6-f-h-5^^;P-4-b*'^D v'/UrS 

[0123] mm±m,i.. m^ny^^m^mzi: 

jhlfJi: LTti. b^y-H^xy-zW^K-ftHe^giL 

[ 0 1 2 4 ] b yy- K 7 X y-iVJkmmsk^\ t LT 
ti. mt.lii2. 6->''-t-7'f-;U-4-;<^;W7xy 

— ;^^^y'ft:7xy-;w. n-3^:^'^x>';^3- 

(3. 5-v-t-r^;U-4-bHadf>'7x-;U> 
7*Db>j-^>-h. 2. 2' -;'<^^yb'X (4-^^;l^ 
-6- t-yf-yP^xy-yW) . 2 t-y^/U— 6 

- (3-t-7'^;U-2-bHa^>'-5-;^f';K>' 
i^VW) -4-;<f-/U7x::^>'Ur;7'JP— 2 - [1- 
(2-bHn^j^-3. 5->''-t-^yf-;U7x- 

;U) Xf-;U] -4. 6 -i^- 1 -'><.>'f-;W7 x— /l^T^ 
'Jl^-h. 4, 4' -T^f-Urv-b';^ ( 3-^^;P-6 

- t-T'^/U^xy-;!^) ,4,4' -f-:tb'X (3- 
^f-yt—e-t-yf-yw^xy— /L-) , Tyk^yHtib'-:^ 
7xy-yi^, -rh^'Sf;^ [^^^y3- (3, 
t-:^^yi^-4-bKoJfi^7x-yW) rDbjf^t— 
h] ^^V. 3, 9-b'X [2 - C3 - (3-t-y^ 
yi^-4-b h'o^i^- 5-;<^yP7x— yW) -7•^b5^ 
-adfv-D -1.1 -v-'^^yuxf-yk] -2 . 4 . 8, 
1 0-7^h^3j-^Hf;^b'n C5. 5] >^y-r:*>'^«:0ij 

[0125] '^im'^m\t L-Cti, C?iJi.{f h tlx 
(>'xyU7xxyP) ;^X7r^ M>7x^yP*X7 

r-iV. h'jX(2, 4-v- t -7'f-yP7x-yU) 
^ 7 r h ^io^tl y >'^a§g?'fl:!fls^l!¥^f'J, i-'^ 'J yP 
-3. 3' -^5j-i/7°Dbjj-:T— S^SKXf-yl^- 

3, 3' -^:ti^'r^tr3^;^.-^, i^'^T-ruyp-s, 

3' -^^i^VobPT^— ^>':J'X'jxU^;Uxh 
(3-^'>yyl'^:trob":t^^-h) , v-'h'Jx 
S^yW-3. 3' -^Jfi^'T-Qb^^r^-h. 2-^yU;&7' 
h^yX>{ 5 :/y-yl^<^%«'f jf't^^jgiS^tiB!^)!^ 

[01261 jg^fe^Ki, ^ifim^=i-^^>\y^^z^h<7i^ 

iifv^tvmmti-^y (t i ) , m^^sm ( z n 

O) . miti^XDM. (CrzOs) , K'fk-b';»>A (CeO 



(13) 
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[0 128] mm^u. m^^^<r>^mLfz^\-^ ho 

[0 12 9] ^fc, R&stt. ffiaittt, *iM<±. ^<.^{4-e 

[0130] 3t:%aBiijsaitt^iifflfife^%oaiB§ 

WMmi,z±imm\-m'jmizm\^x^w^mm. 

mLxmML. ^^o::^ffiT'ii-^. mmr^ztiz^Ki 

^•t^'£^<7>hh^izii. ^»o?0i«c^iia^ffl 
V ±ii<7>fi?tiimxiimM.mmxim'th ^: t j&^t # 

[ 0 1 3 1 ] ^HSIi^ittMil^ft 

mmm^m^^x. =iB7bmEMim.<7)mmLi^-t^ 
^ti>-simx'h^. 

[0132] zcoi: 0 ^zLxni^tih^%^mmmm 

m^^m.. mm. w^. :ksi,. tm. am. mm. 5 
^m. rfA, its*. m 
M. mL m^m(7^m!u^^mm^m^zi^mx'^i>, 
[ 0 1 3 3 ] i ^Mi^mzii. :is:^mc^mmimmm^ 

-ro. :5f-d-:-h\ PDA {A^mn^Q^) . mm 
m. yT^i^s.v. mmm. ecr (^^^^sij 

xmmiovm- oAm.^. m.mm. i^m. mmm. 
m-vyi^. mm^m. y-j^m. r^ay. mm^co 

TV, VTR, \iT^:^My. yi^'ij-i:. f 
-ii-. ^Ka^BX-f xru-f^o A vnn, n^^^rJ'-, 



[ 0 1 3 4 ] ifc, ^m^<mi(mwmmiisami$. 

®. V. MM. M^l^. ^'h^W. f*|^. Mffi 

[0135] 

imnm] ui.Tiz-^f&m. mmmRx/immim^f. :*= 

'■«fi%j ^Kiftf I.. 

[0 1361-^jSMl (^L-^ifJlA : ^N-^^x^l^MCi 

2. 0 4^:;U' ( 1 9 6 s) C7):7iy— ;l.t|o)^:;K8 2 
g ) <7)ymtit-f-h V ^J^ii-ty \')VJiyX^mW^LX^ 
V^)^J^y 3.Jy—\'<r>2 0%YiVx.ymfm}l 200 

[0 1 37] B<ifeR;oi:M^fL, >^":?a;W*X7 r-^f>' 
^i■•J:fv- ( 3ft*4c5 8. 5 7%, 44f4cl2. 2 6 
5*^*:5.t/-6*f4cl 1 . 11%. 7*^:2. 8 2 
%. 8fi(!|tJjLIil 2. 04%c7)?l-&#:) 115. 9g^ 
-^tf 2 0 % xn)V^y-\£yM^ 5 8 0 g 2: 2 'J -y h/WO 

ndfyvtfOi^U^'^i^iaO. 15^;K18. 3 g ) O 

io%viv:3LymmimTLtz. mr'ik. so-cx-s^ 
3\^m^x. %i<zmwk\.tz^h')^j^y 

X y 7 - h CO 2 0 % h ;Px 1 2 0 0 g S-aBipT 

tcJBTL, . 1 0 0'CT'8^igmfj5RjE5$if/c. 

[0138] ^mmnk. mt^-^t:mmL. tk/^ 
:? y -;w= 1 / 1 ^m.iiu<r>^-^mm 3 u -y h /utf KiiJf 

3 'J ■/ h^iucoyK/y y-;p= 1 / 1 ^m^cr)m.-^mn 

■C2l£l;St^ts riSL. 80'C, 2 OmmHgT(-l IKif 

mtmrn^mkLx .220 s<^wiMmimt:'i%tz, 

[0139] ±iE-e#^>it-t^7xy4r->7^X7T-b:' 
Wk^{4Bmi^St^{4*$-r, TG/DTA^flftJ: 
^^^SI^J6iaS{43 0 5X:$:S^LTV^^. Oy^ 



(14) 11-181429 



xyr-^^'ft^eommi. lJt2'[N = P (-O-p- 

ph-o-) 0.18 (-o-Ph) 1.7] Th^zttf^m 

[0140] -^^01(2 (it^mB : 2, 2 - 1';?. ( p - 

X y ^ i^Ti^x 7 r -b' Wk-^o-^^ ) 

t':^7xy— ;W-A 86. 7g(0. 38'tJU)RX/ 
-rh7bV'U7 7y (THF) 4 6 Om 1 S: 2 U •/ b^P 

tc^^oo. ^JSLi 3. 5g(0. 5^;U) 2:i58lT 
LTJiiAL:^, JiiAiKTf*l^S*^ttT6 1X;*-C'# 
is, 6 lX:-6 8rT4l^igji#S:l^tt/i. ^*IT 
f*, RfEig-^!|?5«^t';^7xy-;u-AO'J^'>Ajgtia 

[0141] 7xy-;P2 15. 6 g ( 2. 2 5^;U) 
atf h;PX>'5 0 Om 1 2:3 y y h/l^OEg^yPT^J^n 

izMi. mWT. f^lH5<7)?Sia^2 5'Ct;^i^-^oo. ^JS 
Na34. 5g(l. 5^J\^) tmMLXikXLfz. tk 

A*§Tf^4B#r5*^(fr 7 7ri-c#ia, 7 7°c— 1 13 

h'J'>A7xy7-h«iafeX7U-{:^o/^. 
[0142] -J^ujl'Tf^xy r-^y:tV (?g^3 
7. 0 1%. ^y^'n/K^^-fe'VjgM, 3a«s58. 5 
7%. 44^:12. 2 6%, 5atP6ifltll. 11 

7»#:2. 8 2%. 8mmxti2. 04%com-^ 

#:)313. 13g(l. O^/t-) ^ 5 'J y 

□ 75X3tcAiXs «fPT. P^^O?K;a^2 0*ac«a-^ 

TWT. ^^<7)mM^ 2 O'Ctfii^oo. :^ hi; '^A 
7 X y ^- h^JStr 1 l^f^A^ttTSTF L^. rt^{i*g 
fex 7 U -^^ t :5r -5 A: . ?ST*ITf^ 4 7 'CX' 1 3 B#|SI, 

[0143] SJiBUT^, RmiM.-^m^'imLtz, <J:v> 
T-2%NaOH 3 U -y h;l'T-3Illijfe?^. xFiS, 

^j'y-zu^ 1 / 1 ^mitcom^^mms o -y h;i--c3 0^ 

if, rj^L, 8 or, 2 0mmHgTl=l 1 B#r^Jn^^ 
^^xLfz b^^ &-&<^f^^ffi%i^tlfc . iR4 2 0 8 . 
6 7g, >''^'a;U7fvX7r-b'>'tc*ff-|»JR^8 6. 5 0 

[0144] ff^jiXTt-fb^OjD/Jcii-MJSSii 0.93 
%, ^)SiaJgJi296. O'C, 5%MMiaJg«i307. 
l-CX'h-itl, y V-^W^Mlf tec H NTC^^Wffii 0 

e*^?%ico«fii<;{i, [N=p (-o-Ph-c (CH3) 2 

-Ph-O-) 0.25 (-O-Ph) i.5o] X'h-^tZ, 

[0 14 5] ^m^3 {it^mc i^^yji-uyizx 
7 X y >';nx7 r ^yit^<7y^ 



1 t[5I«tw^i:J!!M$rffV\ [N = P (-O-m-P 

h-o-) 0.15 (-O-Ph) J. 7] 

?r#fc. 05?^g7 X y i^Tfv;^ 7 r Hf Wt-^tiB^ 
'SrSlL^tiS^^-r, TG/DTA:iJ-«ft::J;€.:JJ-»IB5&;a^ 
{i3 0 0X:S:g^LTV%it. 
[0 1461 ^Ml 

^S)5^;K'JX?-^'^— hSJ!g7 5gi5&T/AB S«liW2 5 

gii*»'c.^i>®iigtc, ^mixMrnLtzit-^^A 1 5 

SPtPTFE 0. 2IH5*gSjDLT5^f-<f--Cii^, 
7--fr7-7Xb5;PS:fflv^TiiSJi^«{L, HfiStt^litffl^ 

[0 147] :Lcr>m^m^tmTvx\,zi^*) lya^y 

< H^ISOiPilh A S T MOD - 6 4 8 tCJp tTSft^i^ 

?^jei± 1 0 8'cx'$> 0 , ^mizi^j.~i^y:p>'mm 

[0 148]|IMM2 

it-^^A\,zi^tX'^m^\2X'm^Lfzit-^^B^:mm 
t, mmm\tmm.kzmmm:hmm^'<^->fz, ^<r>m 
m, HMtttiv- 0 , mammt 1 1 1 •ct$> o , ^ 

SB^CC S^' J. - V- y ^{4124^ ^>ix^r*»o :t . 
[0 149] |IMe«J3 

'fb^Alcft;ct:-^)«^J 3 -C'^ t/::-fl:-&t«!iC ^rfilffl 

L, mmitmmzwmmtmm^'^'^tz. :i<m 
m, usiS'fttiv- 0 , ma^im.i.i i o 6'CTi5 o , ^ 

[0150] mmmA 

mmm i oia-^tisv ^-c p t f e ^mM-^-r^zw^m 

^tr v' J.- i/ y ^{41246 t^ix^j:t^'ytz . 
[0151] Jt«^(?lJ 1 

'ft.-^*^Atcft;cT hU^v-'J/P*X7x-f hSr^ifflL, 
^«fyii:|S|«tSJ:«fP^i:Pfii52:=fT-5:^^. dOife^, 

ii«ii4{4v - 2 , ^^mmts 2'cx'h o , smi^ic 

[0152] 1 

fgfJt^lf, ^vr^-^--, jrFn-hatXaajgH-#7 7;^ 

ZliZ^ 3f^fi^«-fk;l>>'4 6 0g (3^:;l/) , UV/l-i^y 
1 1 Og ( 2^/1-) , 7xy-;P9 4. 1 g ( 1^:;^) 
RX/^itT}U$.-^A9g (mm) Sr(5lB#tc-(±a;^i 5 

o'ctx^m^-^. <^:v^T7xy-;P5 64. eg (6 
K?gTT-^U7x-;^*X7x-^$•®SL, uv;u-> 

y-)uxmmLfzm^oymi^yj^-ji'jux7-)V5 1 5 

gS^^#;t. 

[0153] ClOiffi^ 'J >'i!i^7 xr^;PX>^x/WOffi 
®:|lfeieE*, ¥1^4J-^a=5 4 0, %P=10. 6, 

mm2. 2. 



(15) 
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[0 1 5 4]imm2 

mmmiv-2. isi^iag{±8 9*c-C'S»o, jss 
[0 155] )mm3 

$ =5:*^ o . ^^'m^^t 111 *CX-S) o fv! . 
[0 156] ^M<5I15 

H 7 OgPatXrf A^>ttif«?gttd^ 'J X^l^ >- 3 0 95*» 

^'SrS^Sflitc, ft-^ASr 1 5a5^^o5PLT5=3f-^-T' 

[0 15 7] i<OiHfiS!B!lS:JpSftrUXl2j:0 l/S'f y 

^<0W$O^)t$:{^Mt. UL-9 4c7)gS©JiSt:a-:J 
< li^.ttc^fFfiii: A S TMc7)D - 6 4 8 tTl^^ig 

J&mM 1 3 OX;-C25 0 , ^Sl*ti^'A-i^y:/{i:gi6 

[0 158] mm(> 

^^i^Wi. 1 3 l'CT'S>0 , B!tM^lcS^'i->':^^^{4 
[0 1 5 91 ||S(SW7 

^immii 1 2 8'C-ej> 0 . ^^\,zV:2.-i>'ynt 
[0160] Jt«J<5lj4 

mmmsbwmizmM'^mhm-m^n^tz, ^cr>m^. 
msmmti lo-cxh^o. 

izi^A-i^y^mm^tLtz . 

[0161] J:b^fifij5 

^t-^Aizitx.x . \^Y)Vi^y~)vxmm Lt^m-^ u y 



ifei^. ii«!ittiiv-2. ^^ammti i s'ct'&o. 

[0 1 62 1 itSSM6 

^3tfc.i6, ^m^\mm.'Lx\^•t\^. mimt-^<^. 

^^ij-'^fz, ^m^^mii 1 3 3X:T'i5o/i. 
[01631 IIM0II8 

t'x 7 X y ASx,-^:^ s^SHi 1 0 0 SBt^M L . -fb 

-^A^l 0gp-^tDfr'7::^xS-|S®!L. ^ixSrXf^x 

iggv^T. ryrui?'$rE)r^^^a. 1 6 0"ciil±-ciin 
^ru-j^^LT/P^ lyyi6^y^ffi7(f'^x:xi7tt^>'WLt: 

imt. m^-^mi>zmmLxmm)^bLtz. c<^im^- 

U L - 9 4 0»atca^< ||Mttc7)|?fiiB&^? 

:x-i^yyiimii^^ti^i3^^ti. 
[0 164 1 mmm9 

it^^At,zittxit^mc^i^mL. mmmstmmifZ 

[0 16 51 Jtlg«?lJ7 

•fL^ A t::^^ X r . 1/- y/u-i^y -jux^m l tcm-^ o y 

fflL, MteCaj8i:l5)«tciS:i|S|#Sgi:fp0^fi=o/i, CO 
ilS*, l»fiS14t4V-2T'3>'9. JnSir^XB§ti^j.->- 

[01661 imma 

[0 167] ^^Jl 0-1 3 

- [-N=p (-o-mmm-o-) X (-o-Ph) 

y — ] n — 

xm^iihit-^^mw mnmi bmmizmmmm 

[0 1681 

[^11 







X 


y 


M w. 


T m 


T 5 


T d 


















(t:> 


UL-94 


1 0 




0. 002 


i. 996 


670 


103 


343 


366 


V - 0 


1 1 




0. 002 


1. 996 


730 


102 


398 


350 


V ^ 0 


1 2 


p -?x-^y 


0. 007 


1. 986 


710 


103 


.353 


3B0 


V - 0 


1 3 


p -7x-^y 


0. 021 


1. 


710 


]01 


352 


365 


V - 0 



[0 16 9] ^ItCfcUT, Tm (X:) li^MM'ftm 
(TG/DTA^^f) ^Z^hmSm^. T5 {'O 



mM'rtmx'cr) 5 %M4oiag, T d ( x; ) iiWiM&ytm 
xcr>jitm^x-hh. 
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[01701^1 *»4,B^<i,*»^r J: 6 tc. IM-m^X-m 
[0171] -&«M4 {it-^D :4. 4' -XfU^-^- 

fWJyjL~iyy (b'^:7iy-;p-ss«) izXh?^ 

1 y >y hyWcDEH-pp^^xn-e. 7xy-;H. 2 8^: 
;K121. 14 g) fct'X7a:y— ;u-s 0. 01 
7^/U(4. 26 g) fctrxh^t Ho77y (TH 
F ) 5 0 0ml L . 2 5'COTT'#JR-^ h 'J -^A 

7 . 6 g SrJilA L . Jit^*ITf* 1 mmt^ifX 6 1 'C 

^T#?a. 6 i-c-es-c-c-ei^o^SrMft. 

[0 1 7 2] BoiaRliBtM^TL. i^':;'o;1^4^x>'r-lfy 
:ty^V- ( 3**5 8. 5 7%. 44*12. 2 6 

5&t^6S#:ll. 11%, 7S*2. 8 2%, 8 
mm^±12. 04%Oirt-&*) O. 5J.-.yh^;U 

(58g) t:-^tt20%^'n;V^y-i:ymM290 st: 
2V'-/hJV<7)m'yDyyXal,zm^L. ZCDfp^, 2 5 

^xy^-hii-^JiM^fSTL^^. ?gT^, 71-73 

[01731 Rmmr^. Ki!m-^t:wmL. 9 n;w 

<V-fe'> 5 0 0ml Lfcf^. 7i<5fe, 5 %N a O 

HTKiJt^tSrHUl, 5%»^?t. 5-%fiW7Ki5t^f, ^ 
HUltr^TV^, iei^^llLT?iJ5ltfec7)V y:?x:y?B!ll 08 
g$:^#/::. JR^9 3. 5%. 

[0174] CICT) tcOiTDGP C^tlftCi hmm.^i^-^'f- 
a (Mw) li^^U X^UymM-TS 1 OX'h*). TG/ 
DTA^i-WcJ:i,liMiaiS (Tm) {il 0 3"CT\ 5% 

mmm^j'^m. ( t 5 > fc^i-w^is^ais (Td > 3 

3 0S.t^"3 4 7°CT'S)-:>>^C, 

[0175] ii/c. n^t^mMiio. 0 9%f ft 0 . m 

{i'[N = P (-O-Ph-SOa-Ph-O-) 

0. 025 (-O-Ph) 1.95] k^^Lfz. 

[0176] ^^MB-^e (^t-^^BRX/it^F : 

4. 4" -x;t-)*tri/i'>?:7x— ( t';^7xy— 
S^) {;J:I.S?l®^83S2:^|-r^7xy=3^■s^J^x:7r■fe' 

7xy-yH. 2 5 4^:yKll8. 0 3g)i:t'X7 
xy-;W-S 0. 033t;K8. 26g) [^V^^4 
7xy-;H. 122^;K 105. 60g)i:t*X7 
x^-ZU-S 0. 0 9 9^:71^ (2 4. 7 7 g) ] tS: 
■^«01|4i:|31:KtCRfi5, f^aSr^fV>?ig||fe^y 

[0177] -(b-^ifSjE : 

[N=P (-O-Ph-SOz-Ph-O-) 0.05 (- 



O-Ph) ,.9o] 

JR^9 1. 5%.m^^m=0. 0 1%OT, Mw=8 
20, Tm=103*C, T5 = 332'C, Td = 347 

x:, 

[01781 it^F : 

[N = P (-0-Ph-S02-Ph-0-) o.,5 (- 
O-Ph) ,.7o] 

IR^90. 0%. m¥m.m=0. 11%, Mw=85 
0, Tin=102'C T5 = 333X:, Td = 355 

[0179] -^figfi?l|7~8 Ut^mCRmt-^H : 

4,4' -^^i-'jy :>i-uymt,zx^Bsmmki^^ 

6 7 X y ^ 7 T -fe: VCO-^^ ) 

fx (4-t Kn^v-7x.::^;P) X— x^Pl 3. 4g 
(0. 0 6 6^:/U) i;7xy— 7H 11. 7 g (1 . 1 

8 8^:;U) [lgV4{4t'X (4-t h'ndf-i^7j:-;U) x 
-ir;L'26. 8g (0. 1 3 2^:;l<'> 7xy-;U9 

9 . 3 g ( 1 . 0 5 6 ] Mt/C^iRN a 2 7 . 6 
g (1. 2^;W) Srfflv^T, -&J^M4 t|5lx^-/i^T'|SI 

[01801 -fk-^G : 

[N = P (-O-Ph-O-Ph-O-) 0.1 (-0- 
Ph) i.s] 

JR^9 9. 8%, m^Um=0. 0 1%JilT, Mw=l 
5 10, Tm=«iaj-C§-r, T5 = 346X:, Td = 3 

5 3'C, 

[0181] it^U : 

[N = P (-O-Ph-O-Ph-O-) 0.2 (-0- 
Ph) i.s] 

Um97. 9%, ^#iSS=0. 11%, Mw=195 
0, Tm=«!ffiT-§-r, T5 = 3 1 8°C, Td = 37 

[0182] ■^^«?IJ9~ 1 0 I Rt/^t-^mJ : 

4,4' -^5ri/'7x::iix>'^(2a:i,5?fimjts::rrs 

7 X y ^ i^7f:X 7 r -fe' yco-^filc ) 

4,4* -f-:ti/7xy— ;H 4 . 4g (0. 0 6 6^ 
/t-) [tgv^{i:2 8. 8 g ( 0. 1 3 2^;P) ] SrfflV\ 
-^ISM 7 , 8 i: lal^lcSiEi: J!!M?:^TV ^ , aTO««r1± 

[01831 -ft-^ I : 

[N = P (-O-Ph-S-Ph-O-) (-0- 
Ph) i.e] 

JR^9 8. 8%, S^SJSaS=0. 0 9%, Mw=16 9 
0, Tm=«iajT'^-r, T5 = 3 4 0'C, Td=34 

4''C. 

[0 1 84] It^J : 

[N = P (-O-Ph-S-Ph-O-) 0.2 (-0- 
Ph) i.sD 

IR^9 5. 1%, ^#igS=0. 0 1%, Mw=3 0 5 
0, Tm=«lti5r#-r, T5 = 344'C, Td = 348 
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•c. 

[0185] -k&m 11-12 (-(t-^KRmt-^^ 
L:4. 4* -'jy:L~i^ymizii>mimmt:^-rh 

7 X y ^ 7 T -fe' >-c7)^^ ) 
4.4' -i^'7xy— ;H 2. 3g (0. oes^tju) 
[^l,^{i2 4. 6s (0. 1 3 2t/U) ] €rfflV\ 

[0186] it-^ffyK : 

[N=P (-O-Ph- Ph-O-) 0.1 (-0-P 
h) ,.e] 

JR^9 9. 9%. m^^m=0. 0 1%, Mw=l 5 9 
0, Tm=^aiT'#-r. T5 = 34 8*C. Td = 3 4 9 

[0187] ^t-^mL : 

[N = P (-O-Ph- Ph-0-)o.2 (-0-P 
h)i.6] 

iR$9 7. 0%, S#JgS=0. 11%, Mw=190 
0, Tm=1^ii}-C§-r. T5 = 3 4 5''C, Td = 3 4 7 

•c, 

[0 1 88] IUfi0l|14 

^#l^dtiJX?-.-K^^-h^)li7 5g|5&VABS«)|i2 5 
gf*»^'5r.|.^flit> 4; 4' -X;P;4^::^;P>''7x-ky 



xy^^fv-^X^r-feV (•fb-^^D ) ISgPfcPTFE 
0. 5gl5S:^DLTS^-9--Tig-^i, ^.-Kr^XhS 

[0 189] C:om!|l!)^M7VXtcJ;0 1/8'f 

^^©^iO^liUt^f^iSU , u L - 9 4 <r>ms^izm^ 
< mmmiv- o . m^isMii 1 1 1 'cx-h o . ^ 

[0 190] ^SI^Jl 5 

-fb-^E ISgPSrl^fflL. PTFE^mjD-ttftcHife 
Ml4i:|S|«lc|S^5ff^S{i:fPffiSrfi^o^^. i^mii, 

^j:-h^'yfz. viiO^^iO. liS-ft-^it^jtiPTFE^I^effl 

[0191] mmmi 6-22 

[0 192] 
[^23 









5^ * - 






1 6 


<k ^ F 


V - 0 




u 


1 1 


1 7 




V - 0 


tl 


L 


1 1 2'C 


1 8 


ft-fe-li? H 


V - 0 


fz 


U 


1 1 st: 


1 9 


<t^9S8 \ 


V - 0 


fx 


U 


1 1 0 


2 0 




V - 0 




L 


1 1 1 


2 1 




V - 0 


tl 


L 


1 1 4 *C 


2 2 




V - 0 


tl 




list; 



[0 19 3] mm23 

jK'J (2, 6 f-;P- 1 . 4-7x-U>-) jjf^i^ 
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